The present work aimed to determine the genetic parameters and their interactions with planting dates for grain yield per plant, 100-kernel weight, number of kernels per row, ear length, ear diameter, and days to silking in the six populations (P 1 , P 2 , F 1 , F 2 , BC 1 and BC 2 ). Mean values of the six populations for all studied traits in all crosses were higher under normal planting date than those under late one. Therefore, normal planting date seemed to be non-stress environment. The potence ratio for all traits in the four crosses exceeded (+1) except days to silking where it was less (-1). The highest heterosis percentage relative to mid and better parent reached 192.06% and 152.01% in cross 1 for grain yield per plant under late planting date. Inbreeding depression values were not-significant in all studied traits except ear diameter and 100-kernel weight in crosses 1 and 3 as well as grain yield per plant in all crosses also, it was positive for most studied characters in the four crosses except days to silking trait. Dominance occupied the first rank, additive or dominance type of epistasis occupied the second or the third contributor to the genetic effects in order of importance according to cross with exception of days to silking, where additive and additive occupied the first and the second ranks. Narrow sense heritability was relatively high for yield attributes whereas it was low for grain yield per plant. Meantime, expected genetic advance was relatively moderate or low for all traits. Therefore, it could be suggested that selection for most studied traits in the subsequent generations will be relatively more effective than in the early generations.
INTRODUCTION
Maize is one of Egypt's principal cereal crops. It is used as feed for livestock and poultry. In Egypt, it is planted successfully under irrigation from mid-April to mid-August, although most of the area is planted between mid May to mid June El-Shouny; El-Bagoury; Ibrahim and Al-Ahmad Arab Univ. J. Agric. Sci., 13(2), 2005 310 as optimum period for production, whereas yield of grain decreases after that date. In this respect, El-Hosary et al (1990a & b) and Eraky et al (2003) reported that in most cases mean values of grain yield and its components were higher under normal planting date compared with those under late planting date. Testing the genetic materials under different environments is valuable to select the high yielding genotypes of maize. Both heterosis and inbreeding depression share a similar phenomenon, therefore its logic to predict that heterosis in the F 1 well be followed by an appreciable reduction in F 2 performance. Yassien (1999a and b) and Amer & Mosa (2004) found that the highest heterosis values relative to mid and better parent were obtained for grain yield per plant compared to other traits. On the other hand, Yassien (1999a & b) reported that inbreeding depression was positive and not significant in grain yield and its components while, Amer and Mosa (2004) reported that inbreeding depression was significant for grain yield and its components with exception of number of rows per ear.
Generation mean analysis (GMA) is important to determine the gene action controlling grain yield and its components to develop appropriate breeding procedures. Several models have been developed for analysis of generation means (Hayman 1958 and Vandeer Veen 1959). These models provide information about epistasis besides estimation of additive and dominance variances and their effects. Also, these models evaluate parents, these information's are very important for the breeder in making decisions for the allocation of resources and expected response to selection. Gonzalez and Dudley (1981) used P 1 , P 2 , F 1 , F 2 , F 3 , F 4 , BC 1 and BC 2 of 15 F 1 crosses from six inbred lines to estimate genetic parameters in maize and mentioned that the dominance effects were the most important genetic effects controlling the expression of grain yield per plant, ear length and ear diameter. Also, they noted that dominance X dominance effects were consistently negative for all traits except grain yield, whereas dominance effects for yield were larger than additive ones. Johanson et al (1955) reported that heritability estimates along with genetic gain are usually more useful than the heritability values alone in predicting the resultant effect for selecting the best individuals. On the other hand, high heritability is not always associated with high genetic advance, but to make effective selection high heritability should be associated with high genetic gain. Barakat (2003) found that heritability values were 61.4% for grain yield per plant and 63.2% for days to silking. The expected genetic advance was 7.97 and 11.18 for the same traits. The main objectives of the present study were to determine the optimum planting date for evaluation and suitable planting date for selection of the studied traits. Also, to determine the potence ratio, heterosis and inbreeding depression as well as types of gene action, heritability and predicted genetic advance for all studied traits.
MATERIAL AND METHODS
Six inbred lines of yellow maize were used in this study. Three of them namely; CML.326 (P 1 ), CML.325 (P 2 ) and CML.134 (P 3 ) were introduced from CIMMYT. The remaining three inbred lines, viz. CM.202 (P 4 ), Roh.43Ht,B (P 5 ) and 
RESULTS AND DISCUSSION
Means and variances of the six populations for the studied characters in the four crosses are shown in Table (1) . Significant differences between the two planting dates for all traits in the four crosses except cross 3 for days to silking and ear length, crosses 2, 3 and 4 for ear diameter, cross 1 for number of kernels per row and cross 3 for 100-kernel weight, indicating that these hybrids behaved somewhat differently from one planting date to another These results are in harmony with those obtained by Estimates of potence ratio, heterotic effects and inbreeding depression for all traits are shown in Table ( 2). In most cases, the potence ratios for all traits in the four crosses exceeded (+1) except days to silking where it was less (-1) indicating that over dominance towards the earlier parent for silking while, it was towards the higher parent in the other traits. Similar results were found by El-Hosary & Abd El-Sattar (1998) and Edwards & Lamkey (2002) . For all the studied characters in the four crosses heterosis values as deviation percentage of F 1 from the mid and better parents were positive except days to silking indicating that dominance and / or over dominance could be effective in the inheritance of most attributes. In most cases, heterotic effects were significant and highly significant relative to mid and better parent for most studied traits in the four crosses under the two planting dates. The highest heterosis percentage relative to mid and better parent under normal planting date reached 189.12% and 139.37% in cross 3 for grain yield per plant while the lowest ones reached -15.57% in cross 2 and -12.72% in cross 4 for days to silking. On the other hand, the highest heterosis percentage relative to mid and better parent under late planting date reached 192.06% and 152.01% in cross 1 for grain yield per plant while the lowest ones reached -18.27% and -14.03% in cross 2 for days to silking. In this respect, Amer and Mosa (2004) found similar results considering to days to silking while, our estimates of heterosis percentage were higher than those obtained by Khalil (1999) and smaller than those obtained by Awaad and Hassan (1997). Inbreeding depression values were not-significant in most traits except ear diameter, 100-kernel weight and grain yield per plant and it was positive for most studied characters in the four crosses except days to silking trait. The positive inbreeding depression indicated that dominance played an important role for these traits and consequently manifestation of heterosis can not be maintained in the segregating generations. However, both heterosis and inbreeding depression are coincided to the same particular phenomenon therefore, it is logical to predict that heterosis in the F 1 well be followed by an appreciable reduction in F 2 performance. For days to silking, additive (i) and additive (d) occupied the first and the second ranks, respectively followed by dominance (l) type of epistasis with complementary type of epistasis suggesting a recurrent selection technique for improving this character in crosses 1, 2 and 4 while additive (i) and dominance (l) gene interactions with duplicate type of epistasis were predominant in cross 3 under normal planting date, indicating the possibility of obtaining transgressive segregation in later generations for this cross. In this respect, most investigators (ElZeir et al 1993 and El-Beially, 2003) mentioned that the additive gene effects were found to be larger than dominance effects for days to silking. El-Rouby et al (1973) reported that the additive effects were predominant in the early planting date but dominance gene effects were important in the late one.
Heritability values in narrow sense (HNS) and expected genetic advance values as percentage of F 2 mean (∆g %) for all traits are shown in Table (6) .
Heritability values in broad sense were higher than those of narrow sense for the studied characters in all crosses. In most cases narrow sense heritability values were relatively high or moderate for yield attributes and days to silking while the expected genetic advance values were relatively moderate or low for all traits. Therefore, it can be exploited efficiently through recurrent selection to make up all studied traits except days to silking where suggesting the importance of phenotypic selection for improving population mean based on, intensity of selection would be relatively moderate as well as progeny test of selected plants. Our The values of different genetic parameters under the study were higher at normal planting date than those at late one for all traits with exception of heritability in narrow sense for ear height, genetic advance percentage for plant height, potence ratio for each of ear length, ear height and days to silking and heterosis percentage for grain yield per plant, ear diameter and days to silking where their values were higher under late planting date compared with those under normal one.
On the other hand, no trend was ob 
